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the production of pulmonary carcinomas, primarily bronchioloalveolar car-
cinomas, was reported recently by Boecker et al. (Bo88b). Beagle dogs
were exposed once, briefly, by inhalation, to the beta emitter 91Y or to
three different aerodynamic particle sizes of the alpha-emitter 239PuO2. A
proportional hazards model was used to estimate the relative risk coeffi-
cients for these various radiation exposure modalities. Comparison of the
linear risk coefficients among the four studies indicated that all three expo-
sure regimens with 239PuO2 were more effective in producing lung cancer
than was 91Y. The ratios of the relative risk coefficients for 239pu/91Y
ranged from 10 to 18 for different sizes of 239PuO2, with the more uniform
irradiation being more effective in producing cancer.

Other studies on the lifetime biological effects of inhaled radon
progeny, plutonium, and other actinide radionuclides were discussed in
detail in the BEIR IV report (NRC88). Studies on the effects of inhaled
radon progeny inhalation in laboratory animals, primarily rats and dogs, are
being conducted in the United States and France. Although earlier studies
focused primarily on acute effects, more recent studies have been directed
to lung cancers resulting from chronic inhalation exposures. The use of
laboratory animals has made it possible to study the impact of various
modifying factors on the resulting lung cancer incidence, thereby broad-
ening the knowledge obtained from human epidemiology studies. Factors
discussed in this regard in the BEIR IV report include the effects of cu-
mulative exposure, exposure rate, unattached fraction of radon progeny,
disequilibrium of radon progeny, and concomitant exposure to cigarette
smoke.

Major studies on the long-term effects of inhaled 238PuO2 or 239PuO2
in beagle dogs are continuing at two laboratories, the Battelle Pacific
Northwest Laboratories, Richland, WA (Pa86), and the Lovelace Inhalation
Toxicology Research Institute, Albuquerque, NM (Mc86). The lack of any
human dose-response data for internally deposited plutonium radionuclides
makes these studies particularly valuable for estimating the potential human
health risks associated with such internal depositions. For instance, these
studies provide firm evidence for the risk to the lung, skeleton, and liver
following inhalation of 238PuO2 and allows comparison with the risk to
the lung following inhalation of 239PuO2. Differences in risk are caused
by differences in tissue distribution and retention of these two plutonium
radionuclides.

Studies of the pulmonary tumorigenic responses of rats to inhaled
low levels of 239PuO2, by Sanders et al. (Sa88) indicate that the observed
dose-response function is best fitted by a quadratic function, with a "prac-
tical" threshold of about 100 rad. These studies and those in progress by
Lundgren et al. (Lu87a, Lu87b) will provide an important basis for com-
paring the relative effectiveness of low doses of brief external x-irradiation